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ABSTRACT : 



PROBLEM TO BE SOLVED: To provide an ink set for ink jet recording 
excellent 

in delivering stability, capable of maintaining reliability by a 
simple 

restoring mechanism even when a delivery failure is brought about, 

giving high 

image quality and causing no nozzle clogging, an ink jet recording 
method and 

an ink jet recording device. 

SOLUTION: The ink set comprises yellow, magenta and cyan color 
inks and a 

black ink. The difference in foaming power at 25°C between the 

color inks 

according to JIS 3362 is within 50 mm and the difference in foaming 
power 
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between each color ink and the black ink is within 50 mm. Each ink 

comprises a 

coloring agent, a wetting agent, a surfactant and a penetrating 
agent, and 

further contains a defoaming agent. 
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1 

m-cSiiz b ^msLtth ^y^^'Jx -/ htmm^ y 
imsm2] mii^^y-^y^tyyy-pffi^y-^ 
mm. 1 iim<r>^ y^ vs. y htmm^ -b -y h . 

•fi.^*«3iet8o^ y-f s^'x -y Meiiffl'f y^'-b y 

XX >y Mfififfl^ y^-b -y b , 

r;^=3f•;^x-r;^m#H^Stt^Wfc it/^ u si-^r j/xf-i^ 

>-r;w=3f /ux-T;UStKSJ^^MvSttSr'J<7) a *.£7)^->^r< 
t V ^m*^ 1 o f J> I) i i: ^iftlS t -r ISiftia 3 - 5 
ov^-fix*>lJBtcieie'r v-'x -y Meiiffl-f y^-t-y 

1. 3-'<y:5'yi^':t-vl'fcj:y2-xf-;l^-U 3- 
f^^^y^Jii-iVn 0 %<ry}^t!: < i: i t ^•rii*^ 1 ofj* 

4 i i: S'mt -f 3 -6 iov>-f 1 jatcasg 

y:7i^x 'y M£f|iffl^ y^'-b -y h. 

y^' vx v Ywm^ y^^-fV, 

x-yMEIIffl^y^-b-yb. 

iM^ii 1 0 1 mtimmw. u ^ y^.cox v/i^y 
[fi^Ji 1 1 ] wm 1-10 1 ^i^feit 

co-f y^'-b-y h2rfflV^T;^7-ii#^:m'r■&^^:*1# 

isti-i.-fy^i^x-yhiafim 

[ mm 1 2 3 mm i ~ i o i ^icia® 

X 'y ME^J^g. 
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[000 1] 

[f|B30S-r?.Srj:H-f?] WJfi-f y^S/'x 7 Mali 
y9^ y ^ y:?' y'x y Meiilfi-atJilX^ y:7 
v-'x-yMailgMtcM-ri.. 
[0002] 

^ y9i^:c-yhy°'jy^~l±. 
\^i>^X\ y y-yifax hi)^{&\>^^j:t'(Dm^ 
10 [00 03] y^i^'x^y h7-uy;5'--c-fflv^(oiii.'f 

y-^-jx -y Hmm^ y9 1 LTJi-eoiifettcTja^ 

fz^i-tz^zfi-Tr^yy'y y ^m<nwm^m^^ti^ y^ 
m.uzi:i'^mmt'ox\.-^i , 

[0004] -mz^ y9 vx <y ME^ffl'f y^ 

ftflttSr^fiit-r ^ 1 1 *>'T'$ ^ y ^ 

[0005] :iK(o(r>mmm:mfz-ti. a , Wki. o 

[0006] ^^tz-^ y9<^mmSz-:>\^X\t. ijv-m 

5r$iiTV>l,, L*»L5:*<A>. ^-^■r^^t>'i^-f ttJE^i-^: 
[0007] ^Ji.{f , #g8K5 5-2954 6-§-^|fiia 

'^'^me 0-2379 3-^^^lfitc J; I, t . »Stt^)i: 

^.ni) y':t ^'■f;i';^;i'd-v?Sf6i$:h h v '^a^, y ( 2 - 

x^;UA.dr ;^;p^^jQgg^ ). ,j .>A^t'«4, m^Z 

40 [ 0 0 0 8 ] $ <!>tc. zti(=<n^ y^ii. ^msm\ifi 

m\\^tiX\'^ht:iib. 4 y?<ni^-\-^} 'y-J'\.(n%m 
¥^(7):^- h 'J >y i^'g^B^&i/g^f^^ 

[000 9] >l-ixh<r)%im^hh^M^tjL?i-t:m± 

[00 1 03 m^^mmm<ikmx-\±. Jis33 
50 62-i970tcffi^<^y^ir)Sra:>]&i;f?aoS^<±Ai^#s 
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3 

{f, JIS3362(ca':^<55i-f^cOrg£7)g^*>'0mm (mk 
!^^0O-144026^4^i5T-ii. Ifjgor 

^ xammmm t^-t < , j xji'mm o 

mi)<$)h. 20 

[ 0 0 1 1 ] ^fflvS'tt^Fi^^Aut-l.^ t^r< 

mmijfl]±-^^i>ifmt Lx. mrm-im39^'^mz 

ib\z\t±&<ny^) o-)V:si~'ff\^<rmMif'i!mX'h 

(^Ay9 x:\.mm,m-%'hx'h 0 , mmsz^wfih 

[00 12] 

ihB#«m?a^# a ^^^tc: J; I. tttii^^ A>'i:>-r \.%>%'}i\z 

( 0 0 1 3 3 s^c, fie*, ^fe-f y'?w:iim&\zmfi 
hhb, ^i'i^y(-m^mmm:^%^z%iLh-mt^^ 

t*«llt<^rl.. ^/olz. fy:?lci5V^T. YMC 
cofeco-f y:?c7)«0*^'¥<^0. vy~yy^xv\^-m so 
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[0014] i^%mxiM.(mm^z^^xtc'^iifz\,(7y 

§ . ftB^T'*^oyx;u@IS5 l9^o^v^■Y y^ vx v h 
leJSffl'f y^^ y Y , ^ y^'i/'x -J vimhWiXf^ y 

[00 15] 

ya)ty-^ y^tat^mz-fy 7 :?co^ yi?A^f>^&'f 

*550minm-CJ)-& i t th . 

[00 1 6 ] C:^t\ @Ja:^«ll{4. J I S3362t«0' 

[ 0 0 1 7 ] . imm^ y^ s^'x y hiefiiffl'f y 

^■lr>yh(4. mfie^^ ^--f yc? i: 7"7 y ^iO-^ y^^^ffl 
Soeja:/3<Oll*«50m mlJll^lfJ) I. ^ t ?r*#itt tl. . 

[ 0 0 1 8 ] ^^i. i^wmA yy «y hieifeffl-f y 
:?-fe«yh(4, 'fxa-. v-fe'y^', >'r>'t>i:tX7'5>y 

[ 0 0 1 9 ] ^ 7t. ^^BBtTD'f y^' -Js. <y M2^ffl>f y 

i?-fe-yMi, mmmu. %mm\<nmi^\<z'ytj:^t 

[ 0 0 2 0 ] ^fc. ^^B^sO-f y ^ i^'x 7 b leiiffl-f y 
7^r>yh(4. B5iE^MStt^J*\ y:i:ty^fc<fct/Tx 

[0021 ] ^>^c. *fg0Jco^ y^'i^'x -y MBIiffl^ y 
^-fe-yhti, MiBI^HvStt^lA^, TK'J^Jfi/xf-uyr 
;i/^;kx- f-;U^^ffivSttffltJ J: 'J :t ^ >-xf - 1/ y 
r;i'=^f;Px-T;i/Sig<g^^SiJgitjfij£7)d<i>«d'-'5r< t 

[0022] iTt. *%BJ(7)-^ y^i^'x •/ Mgifffl-^ y 

^'•t-y hi4, H?ieaSI')*^2. 2, 4-hy^^7P- 

1, 3-'^y^y>'':t-;i'*JJ:lX2-x-7-;i'-u 3- 

[ 0 0 2 3 ] iiJt. *f6Bj<0'f y^-i^x -y vmm^ y 
[0024] tf:i. ■^mfi<r)A y^ 'Jx. «y ^-mm-^ y 

'(&mX'hh^ti:W&ti-h. 

[0 0 25] ttz. ^^Bfio)^ y^i^x -y hmm^ y 

^'-tr-yhJi, miMr^Mi}^. v-U^y^iOXT/Pxay 
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[0 0 2 6] tfz. 3|s%ajo^ y^' i^x -y htmiim 
[ 0 0 2 7 1 s . ^^n<r>^ V X -y Men^a 

[ 0 0 2 8 ] CI i t\ 'f y^' vx -/ MEl^sw^ y^' 

[00 29] 

[0030] ^fgBBClixti'. XD-, -^-feV:? , i/' 

ryAv^y'y ^ fj^^^^^i^ y^-^-vh izaux . i] v 
~A y^w J I S3362icS-:)'< 2 S'CtciJttl.^ y^'W 

Tft«tt*^*mTS' 1.^ y^' >--x 7 hmm^ y^-fe 'v 
y9 i^'x -y MEli:^ (OT. #t3i2#:^t i t 

[003 11 %ti\.z\t. ■hv'-'\y7):.f'y^y9'\y9 

CO J I S3362t.3S-cJ< 2 5''Ctwfc(t'§.^ y^cOlB^g^ltO 

**ai^-C# «. y -fe -y h . i5il*j£t> J: t/IBHiSiaSr 
[0032] ^^mcT)^ y^ ^fflV^iitf, h U «/ i^' 

<r>^ yi^-t'yht:&muzsimmi. mmmms& 

[ 0 0 3 3 ] y^<Dmwn±. -f y^ i>zi^mn^ 
•ti>fcMzma^ti6^m\smmizx hhcr,i}<±^ 

ibi,zii. !^-cr>mmmmx'ii. mmim^^iy<^i>h'> 

[0034] ^fe-f y:?[ScOJlS3362(ca 

S/9/05. EAST V 
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^< ®?att«Oll*^50m mJJl|*|T'J) -S J: "5 tC^-'f y ^ 
[0035] *%HJW^ y:;'«0*gfifc{i#MiJ, SjH^J, 
[ 0 0 3. 6 ] #ferBliOeratti7)||{j^ SOm mOTtPS 

mrnVXTizmm^iih. ifz^-l yi?mk<r>m&mz':> 

[ 0 0 3 7 ] y^<r>m^^mizmLxii. mm 
imtL\^m\^xhtni. mizmML^j:<xi^mmii 

[ 0 0 3 8 ] OT. ^mizxmm^ti:i>^ y?m^ 

s^c^v^T $ i^\,znmi,zmmt^ . 

[0039] i^wRx-m^tih^mt Lx. mt 

fz^immiim^^h ^ t is^x't I. . 

[0040] ^feSiJt t-C(Ojfef4«fl#:0!l^JJlT(C*-r 

C. I. T^'yK-'fXD- 1 7, 2 3, 4 2, 4 

4, 7 9. 142 

C. I . Tv-yK • l^-y H 1.8,13.14.1 

8, 26, 27, 35, 37. 42, 52. 82. 8 

7, 89. 92, 97, 1 06, 111, 114. 11 

5, 134. 186, 24 9, 2 54, 289 

C. I. Ti/"y K • yyU- 9, 29. 45, 92, 2 
4 9 

30 C. I. Ti^-y K • 7"7>y^' 1, 2, 7, 24. 2 

6, 94 

C. I . y-Y ■ 'ix.u- 2.3.4 
C. I . 7-H • 1/'/ K 7.9.14 
C. I . 7-H • y^'y^ 1,2 

C. I . • -^XO- 1.12,24,2 

6, 33, 44. 50. 1 20. 132. 142. 14 
4, 86 

C. I . ■Sr^V^V • V^/Y 1,4, 9. 13, 1 
40 7, 20. 28, 31, 39, 80, 81. 83. 8 

9, 225. 227 

c. I. y-ivyy^ • jj-L-yy 26. 29, 62. 1 
02 

C. I. y-fL'^h • r/l^- 1,2,6. 15,2 
2, 25, 7 1. 76. 79, 86. 87. 90, 9 

8, 163. 165. 199. 202 

C. \ . y>{V^Y ■ -yy vi^ 19.22,32.3 
8, 5 1, 56, 71, 74, 75, 77, 154, 1 
68, 17 1 
50 tSffitt^^tLT. 

3rsion: 2. O.I .4 
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C. I . K-i/^v^ • -fXD- 1 , 2, 11, 13, 
14, 15, 19, 2 1, 23. 24, 25. 28, 2 
9. 32, 36, 40. 4 1, 45, 4 9, 51, 5 
3. 63, 465. 67, 70. 73, 77, 87, 9 
1 

C. I . /^-S/v^ • H 2, 12, 13. 14, 
1 5. 18, 22. 23. 24. 27. 29. 35,3 
6. 38. 39. 46, 49, 51, 52. 54, 5 
9. 68, 69, 70, 73. 78. 82, 102, 1 
04,109.112 10 
C.I. K.-i/^; ^ . 1 , 3 , 5 , 7 , 9 , 2 

1. 22, 26, 35, 41. 45, 47. 54, 6. 

2. 65. 66, 67, 69. 75. 77, 78. 8 
9, 92, 93, 1 05. 1 1 7, 1 2 0, 1 22, 1 
24, 1 29,1 37, 14 1, 147. 1 55 
C.I. K-i/y^ • y^-y^ 2,8 

C. I. ^JT^f^Zf f'yy'!^ 3, 4, 7, 11, 
12,17 

C. I. Ur^'f-fy ■ 'fxo- 1, 5, 11. 1 20 

3. 14. 20. 21. 22. 25,40,47,5 

1, 55, 65, 67 

C. I. ')T-?T^r -U-zY 1, 14, 17. 2 

5, 26, 32, 37, 44, 46. 55, 60, 6 

6. 7 4, 79, 96, 97 

C. I. yT^'T-fy-7>- 1, 2, 7, 14, 1 
5, 23, 32. 35, 38, 41. 63, 80, 95 

[004 1 ] ttz^m^x'mm^fii>mm\t ixm. so 

[0042] i^mmmt lxh. mi\L^-?ymm\t 
m^'i'i^'yj^. SK^-^u-^A. 7KK-fi:T/i-$-'> 

n-t;Jpx. 3>'^^'hS. 7r-^-;^a, 

[ 0 0 4 3 ] s^^. ^immt tTJi. Tvap (rv 
u--^. ^jfttry^i^. iffi-^rr^. ^v-hry 4o 

mmt'z^ts) . m^mm mm. y^ai^r- 
ymm. ^vuymm. ^vyymm. rvvy^jy 
df-ti^'JHym Vi(^-^ifyw^. 'fyv'rf 
wm. yvdim. ^v^yvoy ym. 

mm^u-Y-. mmkmL^i^-h^j:i:) . -ham 
- huvm. T-vyry-/i^^j:i:^mmx'^ 

[0 0 4 4] ztihcommco^-h. mz. 7iitm\t<^ 
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[004 5] $(i>C:, *%BHtJ3V>T»* KfflU<?>il 

mmmmttx. mmtLxa. yr~^^xy 

^^yuy^ -y :;'^«;?)-*'y7'7 >y ( C. I . y h 7* 
7-y:5'7)^, il^JiiH. «fe (C.I.fcr^<;<yhy7>yiJ' 

11), K-fbf-^y^i^JKi. r-ijyy^-y^' (c. 
I . y h y 7 -y 7 1 ) ^o*m^f^fA%(f <^fl& . 

;*7-ffltLT{±, C.l.b-y^yh'fxn-i. 
3. 12, 1 3. 14. 1 7. 24, 34. 35, 3 

7, 4 2 m^mm.) , 53, 55, 74, 8 1, 8 

3, 95, 97, 98, 100, 101, 104, 40 

8, 109, 1 10, 1 1 7, 1 20, 128, 1 3 

8, 150, 1 51, 1 53, 1 8 3, C.I.fy;<yh 
Jl-l/yy'5, 13, 16, 17, 36, 43, 51, C. 
I. fy><y hl/y h'l , 2, 3, 5, 17, 22, 2 
3, 31,3 8, 48:2,48:2 {n-'^^yW 
•y H 2B (Ca) ) , 4 8 : 3 , 4 8 : 4 , 4 9 : 1 , 5 
2:2,53:1, 57:1 (yu UTy h^i'-S y 6 
B) , 60 : 1, 63 : 1, 63 : 2, 64 : 1, 8 
1, 8 3, 88, 10 1 (^^*>4>) , 104, 10 

5, 106, 108 (j&HSn'A^'yH) , 112, 1 

14, 122 (^y^^'j Ky-7-fe'y^) , 123, 14 

6, 149. 166, 168, 1 70, 172, 1 7 

7, 178, 179, 185, 190, 193, 20 

9, 2 19, C.l.h-y^yhA'-f :tW"y M (o-ys 
yl^-^) , 3, 5: 1, 16, 19, 23, 3 8, C. 

i.h'y.xyhy;p-i, 2, 15 {y9ui/T~yy')\/ 

-) . 15:1. 15:2. 15:3 {y^uuT~y 
y/l^-) ,16, 17: 1, 56, 60, 63, C.I. e 
y^yhyy-yi, 4, 7, 8. lO, 17, 18. 
3 6.^*>'|)§. 

[0046] wm'hm\x:mmj^\z^%.%^xn 

[0047] »i Lv^^ajt^Pji: U-CtS, t^* 

:&tt^OM^^fl^[?i5$■ISS■fl.<7)^3ffll^Ji>i^|,^;^ftI<0^«C 

Xr^l-^^a-^ft. T^' 'J;Hg-7^ >J;H!7;u^;Wxx 

y;^*fi^», x^i/y-y^H/i-^ftfi-^i*:, xyu 
y-;<^'^'U/PSI^y|-^i*, x^ixy-7^y;i'it-7 
:7'J;l'®!7;Wd{-;UxXr;|/itfi-&f!fc. Xf-Wy-^:?;? 
U/l'K-7:5"j/HI77W^;l'X;^T/t'JtS-&«!, >^f-^ 
y-a-;i^)VX'i-\^y-Ti^^)lVm^'S.-^W. Xi-U 
y-a-;<i-)\,Xi-l^y-7^ y ;l/i!^^fi^«c-7^' U 
/i«7;W=3f;i'XX7^;i'i®-^f*c. x^i/y-vi^-f yK 
ftfi^*, t'x;l.:h7^Uy--7U->fySf*a^{*:, » 
Kh':^;U-x^^yftM^f^. mm^'^-zl-mm^:^ 
/i.xf-uyd±a-^f^, Sfitfa/w-vi^^ yiexxr/i- 
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10 0 4 8] ±!5#*fi^{*<S . 3 , 

0 0 0-50. 000T'*)^<7)*J«fSt<. 
<J45, 000-30, 000. St»*t<{47, 0 

0 0-15, 0 0 OX'S).?.. 

[0049] "hwrnm^mi. wm^^'mz^jtm 

TftV\ ^«SC«<JfcU-Ct41 : 0. 0 6-1 : 3«|gH*« 
if*U<, J:'3»iL<til : 0. 125-1 :30Ie 
Slt'S)!.. 

[0050] $ <^{Cif ^ L< {4, ±ge'f y^5'c}j<;o^Mjc»J 
fc 1 1 W^coffi^m<^iBt7j<14*« J; D l^±t- & , 

[005 1] $^>tc, igiiftL<*4, ^ffit::i^^<i: 

1-1. ct ^ (.^«MK«$^^;^cllS^fflv^4 . 
[0052] -f-cTjf^i^tcfi. M^co^Blc. ■hh\%%<n 

ill. fc ^: 1 1 . ^^mimm^<m7i(.m^x o [6i±-f 

[0 0 5 3] tfc. i«J;^^ee^|fcmi.V^{4}iM 

[ 0 0 5 4 ] y^mm^fixommicomomi. o. 5 



(6) m2 002-2 56 187 

1 0 

[0055] *f&ajwjf i Uv\^a«cJ;mf. file^ ^ 
^'4'COlBsRfi:spi^|5gA>'50nni-200nm(7)|Ei|t'<bS. ; 

^t. wm^m^-^—tyh5o%(Dm^mjttiizii, m 
Hf. y:9'=^coyy^ymmz'i7-ox\>^im^izi'~ 
^~mmt. ■m-i)-hm'>x<^% {^kumM) 
10 <r>mmL (%<nw!m.) <r>mmt^C:>%k=f-mt<ihhm 

[00561 :^mTm^tL^ Wmt LT{4 , 

-f-Ji^ai/"/ 1 3t li^tf r;i'3 -;pr y -;ux- f 

< mit^ Z t i}^X'^ ttaifiSttWiSV vKttPM^ y^ 

[0057] ±lew§^{ffiT;L'a-;L^r>L"3f;UX-f-;PM 
'ctXlt±. mnt. xf-uy:J''i;3-;i^qEyxf-;l-x- 
r/K xf-uy^j-'ya-zi/qtyy^/i^x-r^K i^'xf- 
W'y/yr?-;u^y;<f-;i/x-T/k i^'x^^y/un 
-/Ptyx^^Ux-f^U, >>'xf-uy::/'ijn -71/^7 7" 
■f-;l'X-f;Ws f-b7Xf-l/y:?'U3-;l^yyf-;u-x 
-T/w, ro ti^ycJ'' U a yx^yi^x-T/l'^*^' 
^{f ^>ix, ^fir;i'3-;l^T'J-;i'X-T-'i'i: LXHm 
x-f u-y^U3-;l^^y7x-;i^x-7^/l/, xf- 
30 uy-fu a -)i-^yKy>'f\^x-f-}\^mmf(^ti%>. 
^ix(:>7mmmmt^cr>^ y^"pco-^^M.b LXii. 5 

x-^oMMXX'hi, 3owmi^xtm\^it. TKtt^y 

[ 0 0 5 8 1 ^ 'f yi!^cDmmmm±i-h mt 
ix±mmii^mm.tm^-^b^xm^^ ^^tiim 
mmmm Lxitmm. Tmz^.-tmmmmm 

40 -;K h'Jxf-ix-y^ijn-yK *r!Jx-?-^y:?^»j 3- 
;k ^K'jrntri-yr/un-yk l. 5'<.y:?yi^':t- 
;k 1, 6-^=3f^fy>''7j— ;k j?''J-fen-;U. 1,2. 
6-'\^1fyh'J:t-;I/, 1, 2, 4-r:5'yh'J:t— 
;K 1, 2, 3-r:?yh'jjf-;K '^hU^r-zw^iO 

^07/1-3-/1^, N-yf-/W-2-h'ol» Ky, N 
-t h'o:3fyx-?-;P-2-toy h'y, 2-faUH 
y. 1. 3-v';<-?-;i"f srvuyyy, e-yfjray 

9 9 A^iO-^g^ffi^im^ ; ^n/PA r i F , N - ^ 
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